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Problem 1 20%
EE=4 Y-Y RiRDP » BIRFHAVEER Eu &
12043V £30° » BEIHEEET 3Q HBEMEE 8Q
NEREH (Zv) - BEERnMEEHILTLZE -
DOA Z 1ine = 4Q-j 3Q [FREEN » Z/)\EBI0 | 2]

a. B B InbYIEERE ©
b. & FIHAVIREEE ©
c.BHIRAVEER ¢
d. B HIRHHRER ©

e%)llﬂb IaA ‘?

f. B Bkl real power reactance power
¢.ERIfAY apparent power
h. 3R #5569 power factor Clleading Dlagging

Problem 1 20%

BEA Zy=8Q+]8Q =11.314Q./45°
ERIMMABRFIRLZE Z jine = 4Q-j 3Q0=5Q ~/-36.87°
B Z o= 12Q 4] 5Q=13Q./22.62°

(a) BHIRAIEER V, Ve=E, x

11.314245°
=120
ek ‘ 13£22.62°

=180.890].£22.38° = 180.890V

total

(b) BEFEOGERS Vi=/3V,=313311V
- Es 12043 Vi  180.890
(c) BHEIRABERR L= Zo =5 - Z,| = o =15.988A
(d) BEIRIRERS LL=1=15988A
(e) La=15.988A
(f) BHiHEY Real power & PL = 3% x8=3%x15.988 x8 = 6,134.787TW
2 &880 Reactance power 5  Q, = 31%x8 = 6,134.787VAR

(g) ERi%HY apparent power St = 3 X 120\/§ x15.988 =9,969.130VA

P
(h) ZR#RBY power factor Fr=—=0.923=c0s22.62° (Lagging)
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Problem 2 25%

BERMP  ARMIKEDIE mémmﬁ% 5-hp ~ efficiency 1 75 75%B0F53E + B power factor 73 0.8
(lagging) , ’ "10 kW #9p0#h28 - H power factor & 1, - BiMES 2R ELRIR - BJRGVER E = 220
V~ $AFA 60 Hz © E%%%aﬁ%%%ﬁﬂﬂ power factor FEF& 1 + NWEND EF—TETTH © BINANTHZELH
FEHEE - BIDOATTHAD inductance ? 5§ capacitance ? [ FREE{] + Z/)\EBI0 1 )

a. B Eim (FBE+0%A28) A9 total real power ? (E8fi1) 3%
Reactance power ? (8147) 3%
b.IOATTHRED © ERRIREY Apparent power ? (EBfiI) 3% E/R®? (E8fiL) 2%
c.J0_EA—@TTHE 2%
d.J0ATT4EY inductance ? Z capacitance ? (81f1) 6%
e. JOATTH & - ERRIRAY Apparent power ? (EBfiI) 3% SB|AR (EEfiI) 2%

Problem 2 20%
B53ZHY output power Po=2x5 hpx746 W/hp = 7,460 W
B55EHY input power Pi = Po/m = 7,460 W/ 0.75=9946.67 W
power factor /& 0.8 » #0=cos™ 0.8 = 36.86°
F53EhY reactance power Q,, =P, tan0 =9946.67W x tan36.87° = 7460.03VAR (L)
Ak - &FEY (M0ARD)
Total real power Pr=10,00W + 9,946.67 W = 19,946.67 W
Reactance power Qr = 7,460.03 VAR (L)
TREIZUEHY © Apparent power  S; =+/P,° +Q,” =21,296VA
Current from source [= S—T = —2 1,2956VA =96.8A
E 220V
B A& #aY total reactance power £ 7,460.03 VAR (L) o
ALk - DOABYTTHFE S capacitor » E reactance power Q¢ & -7,460.03 VAR o
D0 A\ B9 capacitor Ed B55ZE 0 Bf - (R IL 35 #k capacitor Y &E B & 220V - Ed reactance power B9 8 R B
Q.= E2 =7,460.03VAR - @/8H X 52 =6.488Q) H capacitance C= !

c C 2nfX .

= 408.84pF

ALy - &6 (J0A% ) Total real power Pr=10,00W + 9,946.67 W = 19,946.67 W  Reactance power Qr = 0 VAR

TEEEEIZEHY ¢ Apparent power  S; =+/P.> + Q. =19.946.67VA

Current from source 1= S—T = w =90.667A

E 220V
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Problem 3 15%
EBARIRE AC line power 8 60Hz S5RE2HSEUREESEET 60 Hz notch filter
B WOEBEESS - "Itk - A 60 Hz notch filter EER o &8
60-Hz narrow-band (or notch) filter J0{oJERET ? B/ Rs= 50Q » Ry =
100Q - L = 120 mH » B C = ? BREWMEHIRETHIRAVEEEA
frequency response (83F magnitude vs. frequency B2 phase angle
vs. frequency ) o B _EW\EFRTMEEHEI K EHBIENL ~ A8 HREE
B MEBEERBZEIUE R frequency response & B KX
frequency ~ B/)\ frequency K 60 Hz FZHY magnitude Ed phase
angle - JIRMMRZILBEY "HF, ELR - RBIERESNELR - SRBRSE=IHE) -
a.C? (881fiI) 3%

Problem 3 20%

Let L=120mH > C=

1 1
®,’L  (21x60)’L

= 58.635uF

b. Frequency response : magnitude vs. frequency 5%

c. Frequency response : phase angle vs. frequency 5%
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Problem 4 20%
BAEIRRIY Core PEITHIE © (Magnetic flux) % 1.4x10* Wb o SHKFOZ NYIRIE (HEmeEi - fhes
fIZNEF 1 2)

a.Core AV BZBE (Flux density ) 2%
b.Core AV (Magnetizing force ) 2%
cIFBVER 2% d.iE S ENER ( Magnetomotive force ) 2%
e. 57E Core FHIRE—EE 250 um #Y air gap ( R0V ERE Permeability po=4nx107 Wb/Am ) - Bl
(a) Core ABYE@BZE (Flux density ) 2%
(b) Air gap ABVEBZEE ( Flux density ) 2%
(¢) Core ABYEE LD (Magnetizing force ) 2%
(d) Air gap ABYEI{EH (Magnetizing force ) 2%
(e) #REIBVER 1= __ 2%
(f) W5i8eVEENE® (Magnetomotive force ) 2%

Problem 4 20%

E{EIRAGY Core PERITHE © (Magnetic flux) % 1.4x10" Wb o FERFOS NHIRIE (BREE - §rEs

Lz )& 1 5)

a.Core ABVEBZBE (Flux density) B= 0.5T 2%

b.Core ABVEE{ED (Magnetizing force) _ H =300 At/m 2%

cCIRBER 1=12A 2% d.1E e ENE (Magnetomotive force) _ F=HI=60 At 2%

e 57E Core LB —EE 250 um §Y air gap (2R 0V E R E Permeability po=4nx107 Wb/Am ) - I
(a) Core AfYEEBEZBE (Flux density) Bc= 0.5T 2%
(b) Air gap AEVEIBEE (Flux density) By= 05T 2%

(¢) Core ABYE LD (Magnetizing force) _Hc =300 At/m 2%
(d) Air gap RBYEI{E (Magnetizing force) _ Hg=3.979 x10°  At/m 2%
(e) #REBVER 1= _ 3.18A 2%

(f) TE eV ENES ( Magnetomotive force ) Hl=159.4 At 2%

B(T)
2.0
15 |-
: // o A=2%10-4 ]-nz
: £ Cast steel
: / N =501 § 151 stee
05 |
_ ®=14x10-4 Wb
1 A T T 1 T T I e A I 0 0 v o o O A

0 500 1000 1500 2000 2500 3000 3500 4000 4500 H(At/m) I (mean length) =0.2 m
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Problem 5 20%

BREMRET (ammeter) E3{X455T (voltmeter) Y D'arsonval movement {RE—EEFEY KA 18 B —E 15555
FR#Em - EERAASEZHETE movable core BUKRE (EFEE 1kQ) 0F @ PIELLVE RS AEEX AW EB0H R
LLEOEY - FRIE movable core i5E) » WiTHFENIEET < Movable core BUEENBEERICHRBIE KL 1| mA
15 - SORERZIRNELLHIRER | ERCERBOERIEBE 1 mA 5 - QIR - ALt - A RETERYGE
HRET EB—B88 0 FAATEEE Roun B2 Ryeries * BERFRIE movement BYERXEEH movement FIEBRBK - &
FFIFAZE ammeter £2 voltmeter 3 BIE R EIRTIAEE 2 A Ed 200 V BUETREAEERET * Ronunt B2 Rocries D BIFHEERS
EZA N

a. Rgpunt © b. Reeries 7
c. GAURIERBRX * R OFAS OFHE  d SAVNEBBAK @ Reies DS DK

Problem 5 20%
a. Rshunt = X = M = OSQ b Rseries = VRS = 2OOV — (lmA)(lm)
! 2A IRS 1mA

¢ BERATREA R OHE WHE 4 SWABEYA  Rei BHS OBE

=199kQ



